Introduction {#S0001}
============

Few occupations have undergone more profound changes over the past few decades than those experienced by farmers, and the number of Norwegian farmers has decreased.[@CIT0001] Despite geographical and political differences, the same trends can be seen in most industrialized countries,^[@CIT0002],^ [@CIT0003] and the demands and stressors farmers face in a rapidly changing sector appear to be similar across borders.[@CIT0004] Figure 1.Flowchart showing the selection of study participants. HUNT3 (2006--2008). \*Valid scores defined as having answered at least 5 out of 7 questions on both HADS subscales.

Occupational stressors that are unique to farmers, such as physical environment, family structure, farm economy, bureaucracy, and other uncertainties associated with farming,^[@CIT0005],^ [@CIT0006] may have been aggravated in recent years because of the structural and economic changes in agriculture.[@CIT0006] These stressors may be hazardous to mental health, but research has so far not provided a clear answer to the question of whether or not the mental health of farmers differs from that of the general working population.[@CIT0007] Psychiatric disorders are commonly a contributing factor to suicide,[@CIT0008] and farmers are at increased risk of suicide.[@CIT0009],[@CIT0010] Mental illness appears to be particularly stigmatizing in farming communities, and farmers seem reluctant to contact the health care system for help for mental health problems.[@CIT0005],[@CIT0006] Very limited research is available on the mental health of female farmers, but there is some evidence to suggest that female farmers experience more psychological distress than their male colleagues.[@CIT0011] ^--^ [@CIT0013]

The HUNT Study (Helseundersøkelsen i Nord-Trøndelag, the Nord-Trøndelag Health Study) is one of the largest health studies ever performed. It has been undertaken in Nord-Trøndelag County, Norway, since the 1980s. Nord-Trøndelag County has a substantial agricultural production, and the HUNT Study represents a unique opportunity to study the mental health of farmers.

We wanted to answer the following research question: Do the levels of anxiety and depression symptoms in Norwegian farmers differ from those of other occupational groups?

Materials and methods {#S0002}
=====================

The HUNT Study includes large total population-based cohorts from Nord-Trøndelag County: HUNT1 (1984--1986), HUNT2 (1995--1997), and HUNT3 (2006--2008), with 125,000 participants in total.[@CIT0014] ^--^ [@CIT0016] The county is largely rural, the largest of the six main towns has a population of only 21,000.

All 93,860 residents of Nord-Trøndelag aged 20 years and above were invited to take part in HUNT3. In all, 50,805 (54.1%) participated. Information from the participants was gathered through various questionnaires, an interview at the health examination sites, and measurements such as weight and height.[@CIT0016]

The inclusion criteria of our study were (1) age 19--66.9 years at the time of participation in HUNT3; (2) being occupationally active; (3) having valid Hospital Anxiety and Depression Scale (HADS) scores, on both the anxiety (HADS-A) and depression (HADS-D) subscales; and (4) having an identifiable occupation ([Figure 1](#F0001){ref-type="fig"}). The statutory retirement age in Norway is 67 years. Being 66.9 years of age at the time of participation in HUNT3 was used as cutoff, yielding 40,257 persons aged 19--66.9 years.

In the interview, participants aged 70 or younger were asked the question: "Are you currently working, a student or working at home?" Each of the three had the response alternatives "yes" and "no." According to the questionnaire guidelines, "working" included everyone who earned an income. "Working at home" included people who cared for children or others in their home, without earning an income. We defined everyone who answered "yes" to "working" (*n* = 32,183) as being occupationally active, regardless of whether they worked full-time or part-time. We excluded 7,875 who answered "no" and 199 missing.

The HADS is a screening tool, consisting of 14 questions on a self-administered questionnaire. There are seven questions related to anxiety and seven questions related to depression. Each question is scored on a scale of 0--3, yielding two subscales with a range of 0--21, with higher scores indicating higher levels of distress.[@CIT0017] We defined valid HADS scores as having answered at least 5 out of the 7 questions on both HADS-A and HADS-D. If a respondent had answered 5 or 6 questions on a subscale, the respondent's total score was multiplied by 7/5 or 7/6, respectively. We used a score of 8 or above as the cutoff for "caseness" on each subscale, indicating a possible and probable case of anxiety or depression. This cutoff gives an optimal balance between sensitivity and specificity, both of which are around 0.80 on both subscales.[@CIT0018] We excluded 6,979 who did not have a valid score on any of the subscales, and 27 who had a valid score on only one subscale, leaving 25,177 participants.

The first questionnaire (Q1) was mailed to all residents of Nord-Trøndelag and was handed in at the health examination sites at the time of participation. The second questionnaire (Q2) was handed out at the health examination site and returned by mail, resulting in a lower response rate. The HADS questions were on Q2, and of the 7,006 without valid anxiety and depression scores, 6,749 (96.3%) had not returned Q2. The proportion of respondents with valid HADS scores was very similar in farmers and nonfarmers.

Information about a participant's work title was gathered at the interview. If a participant had more than one job, only the main occupation was recorded. The work titles were classified manually by Statistics Norway according to the STYRK (Standard for yrkesklassifisering, Standard Classification of Occupations) work codes.[@CIT0019] The STYRK is based on ISCO-88(COM), which is the European Union version of the International Standard Classification of Occupations (ISCO-88).[@CIT0020] The STYRK work codes are hierarchal. The first number in the four-digit code provides information about the main occupational category, the second provides further subdivision, and so on. There were 1,168 working respondents (including respondents who were outside of the age range or without valid HADS scores), recorded with a work title, who had not been classified by Statistics Norway. They were classified manually into one of the nine main subgroups given by the first digit in the four-digit STYRK code. Work titles that could not be readily placed into one of the nine groups were coded as "unidentified." We excluded 305 respondents who were in military occupations (*n* = 26), missing (*n* = 23), or in unspecified or unidentified occupations (*n* = 256), yielding a final study population of 24,872.

Using the first digit of the STYRK codes, the study population was classified into six groups based on a simplified version of the Erikson-Goldthorpe-Portocarero (EGP) social class scheme.[@CIT0021] We defined the study group "farmers" (*n* = 1,598) as the following occupations with STYRK codes starting with 6 ("Occupation in farming, forestry and fisheries"): "6111 Field crop and vegetable growers" (*n* = 83), "6121 Dairy and livestock producers" (*n* = 664), "6122 Poultry producers" (*n* = 7), "6129 Animal producers and related workers not elsewhere classified" (*n* = 6), and "6130 Crop and animal producers" (*n* = 838). When going through the work titles of the farmers manually, several smaller subgroups were identified. Reindeer owners (*n* = 18), any work title that implied that the respondent was a farm worker and not a self-owning farmer (*n* = 133), and respondents with work titles suggesting that they were wrongly classified as farmers (*n* = 30) were reclassified. The remaining 1,417 respondents all had a variation of "farmer" as their work title.

STYRK codes starting with 1 ("Legislators, senior officials and managers," *n* = 1,963) and 2 ("Academia," *n* = 2,636) were combined in a simplified EGP group labeled "Higher-grade professionals" (*n* = 4,599). STYRK codes starting with 3 ("Occupation with shorter education from college/university/tech. school," *n* = 5,949) were labeled "Lower-grade professionals." STYRK codes starting with 4 ("Office/service occupations," *n* = 1,718) and 5 ("Sale/service/care occupations," *n* = 5,613) were labeled "Routine non-manual employees" (*n* = 7,331). STYRK codes starting with 7 ("Trade/craft occupation," *n* = 2,427) and 8 ("machine operator/transport worker," *n* = 1,696) were labeled "Lower-grade technicians, supervisors of manual workers, skilled manual workers," from here on referred to as "skilled manual workers." In addition, "6112 Market gardeners" (*n* = 83) and "6310 Fish farmers" (*n* = 70) were included, yielding a total of 4,276 skilled manual workers. STYRK codes starting with 9 ("Occupation that doesn't require education," n = 1,047) were classified as "Unskilled manual workers." In addition, "6411 Fishery workers" (*n* = 36), "6210 Forestry workers" (*n* = 66), as well as the previously mentioned farm workers (*n* = 133) and reindeer owners (*n* = 18) were classified as unskilled manual workers, making the total *n* = 1,300.

We compared farmers with the combined group of HUNT3 participants working in all other occupations (AOO), as well as dividing the AOO group according to the EGP scheme. We investigated the association between occupation and depression by using HADS-D caseness as the dependent variable in two different logistic regression models. HADS-A caseness was not tested, as no differences between farmers and the other occupational groups were found in the initial analyses. In the first model, we compared farmers with the AOO group by including being a farmer as a dichotomous variable. In the second model, we put farmers into a socioeconomic context by including EGP group as a categorical variable, using higher-grade professionals as the reference category.

We used directed acyclic graphs (DAGs) to identify possible confounders and mediators.[@CIT0022] The analyses were stratified by sex to eliminate sex as a confounder and to allow investigation of possible sex differences. We considered age as a confounder and adjusted for it by entering age as a categorical variable in 10-year increments in both models. In the first model, we also adjusted for education, using data from the National Education Database that were matched with HUNT3 data by using the 11-digit unique national identification number. Education was classified according to the highest level of education completed: Higher education (≥3 years), secondary school, or not having graduated from secondary school. In the second model, we did not adjust for education, as we considered education to be a mediator in the relationship between the exposure variable occupation (as a measure of socioeconomic status) and the outcome variable depression. We also considered other variables, such as physical health, social background, and work-related variables, to be mediators and did not adjust for them.

The analyses were conducted using IBM SPSS Statistics 21 (IBM, Armonk, NY, USA). The forest plot was made using Metadata Viewer version 1.05.[@CIT0023]

Results {#S0003}
=======

Characteristics of the study group and the AOO group are shown in Appendix 1. HADS-A and HADS-D mean scores and prevalences of anxiety and depression caseness are shown in [Table 1](#T0001){ref-type="table"}. Farmers had a higher mean HADS-D score and a higher prevalence of depression caseness than the general working population, but the levels of anxiety symptoms did not differ. In the age-adjusted logistic regression analysis, male farmers (125 cases) had an odds ratio (OR) of depression caseness of 1.49 (95% confidence interval \[CI\]: 1.22--1.83) compared with the AOO group (1033 cases). The OR for female farmers (25 cases) was 1.29 (95% CI: 0.85--1.95) compared with the AOO group (828 cases). When adjusting for age and education, the ORs fell to 1.35 (95% CI: 1.10--1.65) in men and 1.21 (95% CI: 0.80--1.83) in women. Results of the logistic regression model with EGP groups are shown in [Figure 2](#F0002){ref-type="fig"}. Male farmers had the highest level of depression symptoms of any occupational group in our study.Table 1.HADS-A and HADS-D Means and Percentage of HADS Caseness, Working Participants of HUNT3 (2006--2008), Aged 19--66 Years. MenWomenProfession*n*Mean95% CICaseness\**n*Mean95% CICaseness\*HADS-A        Farmers1,1003.63.5--3.811.43174.44.0--4.816.4All other occupations10,0263.63.5--3.610.313,4294.24.1--4.315.9Higher-grade professionals2,4563.53.4--3.69.52,1433.83.7--3.911.9Lower-grade professionals2,0633.43.3--3.610.03,8863.83.7--3.913.2Routine nonmanual workers1,3913.83.6--3.912.75,9404.54.4--4.517.8Skilled manual workers3,7373.63.6--3.710.15394.84.5--5.122.6Unskilled manual workers3793.73.4--4.010.09214.74.5--4.919.9HADS-D        Farmers1,1003.83.7--4.011.43173.33.0--3.67.9All other occupations10,0263.13.1--3.27.713,4292.72.7--2.76.2Higher-grade professionals2,4562.82.7--2.96.22,1432.42.3--2.54.1Lower-grade professionals2,0632.92.8--3.06.63,8862.42.3--2.55.3Routine nonmanual workers1,3913.23.1--3.48.35,9402.92.8--2.96.6Skilled manual workers3,7373.43.3--3.59.25393.43.2--3.710.4Unskilled manual workers3793.33.1--3.67.19213.23.0--3.49.3[^1][^2] Figure 2.Odds ratios for caseness of depression (HADS-D ≥8), stratified by sex and adjusted for age. The HUNT3 Survey (2006--2008).

The results of age-stratified analyses are shown in [Figure 3](#F0003){ref-type="fig"}. The absolute differences in mean HADS-A scores between farmers and the AOO group were minor for men and women, as well as in all age groups ([Figure 3A](#F0003){ref-type="fig"}). The absolute differences in mean HADS-D scores between farmers and the AOO group increased with increasing age ([Figure 3B](#F0003){ref-type="fig"}).Figure 3.(A) Mean HADS-A scores stratified by sex and age group. (B) Mean HADS-D scores stratified by sex and age group. The HUNT3 Survey (2006--2008). Error bars represent 95% confidence intervals.

Discussion {#S0004}
==========

We found that farmers had a higher prevalence of depression symptoms than the general working population. Although we cannot infer causality in a cross-sectional study, this may be an indication of the structural pressure farmers are under.

The size of HUNT3 made it possible to look at the mental health of farmers from a socioeconomic perspective. Numerous studies suggest a stepwise social gradient in health,[@CIT0024] including depression,[@CIT0025] with groups of low socioeconomic status being at higher risk. Farmers are an occupational group that is not immediately easy to put into a socioeconomic context. Farming is a manual occupation without a formal education requirement, and farmers are commonly exposed to a number of work conditions that are generally considered unfavorable, such as long working hours, monotonous tasks, and a dangerous physical work environment.[@CIT0026] In addition to physically demanding work, farming requires diverse skills, such as administration and economy. Farmers do, however, have a great deal of autonomy at work.[@CIT0026] Norwegian farms are generally family-owned, and farmers are almost always self-employed. Control has been shown to be crucial for health,[@CIT0024] and in Karasek's job demand-control model, the interaction between high job demands and low decision latitude predicts mental distress.[@CIT0027] Even though farmers may face high demands, they also have high job decision latitude. However, insecurity related to future employment can have negative effects on workers' health,^[@CIT0028],^ [@CIT0029] and we propose that working in agriculture during a period of major changes may have led to a perceived lack of control and a feeling of job insecurity.

A Norwegian study from the Health Survey of Hordaland found that male agricultural workers (ISCO-88(COM) 6.1, which includes the STYRK codes defined as "farmers" in our study) had the highest HADS-D level of all the occupational groups in the study,[@CIT0030] and our results support their finding. The causes of the high depression level of in particular male farmers cannot be identified in a cross-sectional study and cannot be readily explained. A perceived lack of control or job insecurity may be two of many possible explanations. Using a screening tool instead of diagnoses of anxiety and depression may be another. The HADS is not a diagnostic tool, and high scores on the depression scale could be caused by transient factors such as physical illness or going through divorce and not a diagnosis of depression. However, we did not find any evidence of farmers having more problems related to physical health, family problems, or lack of social network than the skilled or unskilled manual workers (results not shown). The farmers in our study had comparable education levels to the skilled and unskilled manual workers, and farmers had more favorable lifestyle indicators, such as smoking and alcohol consumption (results not shown).

Comparing farmers with other occupational groups in a cross-sectional study is particularly challenging because the selection out of the occupation is probably higher than in most other occupations and may also be related to the outcome in our study. The number of farmers in Nord-Trøndelag County decreased by more than 30 % between 1999 and 2008 alone.[@CIT0001] The high proportion of farmers who reported working more than 40 hours per week is an indication that being in good health is crucial to be able to stay in farming, and it is also an indicator of the general pressure the occupational group is under. Farmers who left farming in favor of an off-farm job may have had a different health status than the ones who stayed in the profession, creating a selection bias of unknown direction and magnitude. We found that the differences in depression levels between farmers and the AOO group increased with age. Young, healthy, well-educated farmers may have found it easier to find an off-farm job than older colleagues with higher depression and anxiety levels. Factors such as aging making physically challenging tasks more difficult, insecurity relating to farm succession, or a lack of other options but to stay on the farm[@CIT0031] may also play a role, but we do not have data available on them. The increasing depression levels with age could also be a reflection of a cohort effect. Another premature way out of the farming profession is disability pension. One might hypothesize that the selection process of farmers with depressive symptoms being awarded disability pensions might differ from other occupations, because of factors such as the previously mentioned insecurity related to farm succession, their status as self-employed, or other reasons, but this is not known.

The mean levels of depression found in our study were well below the cutoff for caseness, as would be expected in a working cohort. The absolute differences in mean levels between the different occupational groups were relatively modest. Farmers reported having the same quality of life as the AOO group, which could be an indication that a higher level of depression symptoms is not perceived as a medical problem. However, unipolar depressive disorders are estimated to be the leading cause of burden of disease in high-income countries (measured by disability-adjusted life years \[DALYs\]), and number three behind ischemic heart disease and cerebrovascular disease in the European region,[@CIT0032] indicating both the prevalence of unipolar depressive disorders and the impact they have on individuals. Our findings indicate that there could be a considerable number of excess cases of depression among farmers compared with other occupational groups.

Norway is a welfare state with universal health care, including for mental illness.[@CIT0033] In addition, the national occupational health care organization for farmers gives its members access to occupational health care.[@CIT0034] However, despite universal health care access and having a higher prevalence of depression symptoms, we found that a lower proportion of farmers reported having sought help for mental health problems than in the AOO group. Even though "mental health problems" includes a wide range of conditions in addition to depression, our findings support the existing literature in that farmers may be more reluctant to seek help for mental health problems.^[@CIT0005],[@CIT0006]^ The help-seeking behavior of farmers appears to differ for physical health conditions as well, as a smaller proportion of farmers had visited a doctor in the last 12 months than in the AOO group, even though more farmers reported having chronic pain or a long-lasting illness or injury. In a study of workers from all the 27 EU states, participants working in the agricultural sector reported the highest impact of work on health of any of the sectors in the study,[@CIT0026] and this apparent discrepancy between the help-seeking behavior of farmers and their needs for health services constitutes a challenge for the health care system.

The population of Nord-Trøndelag County follows Norwegian trends in disability[@CIT0035] and cause-specific mortality[@CIT0036] closely, and our results should be generalizable to other parts of Norway. The international trends in agriculture are similar to those seen in Norway,[@CIT0003] but the extent to which our results are generalizable to farming populations outside Norway is unknown. However, we believe our results could be of interest internationally.

Strengths and limitations {#S0005}
=========================

The HUNT3 survey is a large, total population-based cross-sectional study with a relatively high participation rate, and we used a validated screening instrument to measure anxiety and depression symptoms. Our study included a high number of farmers compared with other studies in the field, including women. The questions on occupation and mental health symptoms were included in a large general health survey, ruling out reporting bias for the relationship between being a farmer and symptom levels. Reports of psychological stress are higher in occupational than in population studies, suggesting that participants may overreport measures of psychological stress when they know they have been recruited to a study based on their occupation.[@CIT0037]

We relied on self-report data, which may be a potential weakness of our study. An alternative approach would be to use psychiatric diagnoses given by a physician. However, if the help-seeking behavior of farmers differs from other occupational groups,^[@CIT0005],^ [@CIT0006] using primary care or hospital data could have resulted in an underestimation of the true prevalence of anxiety and depression in farmers. Another weakness of our study is the inability to separate full-time from part-time farmers. We do not know if the farmers in our study had another job outside the farm, as we only have information on the self-reported main occupation of the HUNT3 participants.

The EGP scheme classifies occupations by using characteristics of the employment relation, such as levels of of independence, delegated authority, and job control. There is not, however, an explicit hierarchical rank in the EGP scheme; thus, it may not capture a social gradient in health.[@CIT0038]

A HUNT3 nonparticipation study found that nonparticipants had lower socioeconomic status than participants, as well as a higher prevalence of psychiatric disorders. There are indications that depression may be a more important restricting factor for participation in HUNT3 than anxiety.[@CIT0039] Selection bias is likely to result in an underestimation of the differences between socioeconomic groups, but the magnitude cannot be assessed.

Conclusion {#S0006}
==========

Our hypothesis for this study was that working in an industry that has been under long-term structural and economic pressure may be detrimental to mental health. Our results indicate that this might be the case, although we cannot infer causality in a cross-sectional study. More studies of longitudinal and qualitative design are needed to investigate the effects changes in agricultural policy-making, economy, and technology may have on the mental health of farmers. Our results also emphasize the continued need for preventive occupational health strategies in agriculture, as well as finding ways to address the apparent difference in the healthcare-seeking behavior of farmers compared with the general population, especially for mental illness.
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Appendix 1.Characteristics of the study participants. Working participants of HUNT3 (2006-2008) aged 19-66 years. \[SD = standard deviation; BMI = body mass index\]. MenWomen FarmersAll other occupational groupsFarmersAll other occupational groups n%\*meanSDrangen%\*meanSDrangen%\*meanSDrangen%\*meanSDrangeNumber of study participants1100    10026    317    13429    Age, mean (+/- SD)1100 50.09.821.7 -- 66.810026 48.110.819.2 -- 66.9317 48.010.320.9 -- 66.513429 46.511.019.2 -- 66.9**Education**                    Not graduated from secondary school68462.2   325732.5   18558.4   498837.1   Secondary school graduate33930.8   447244.6   9429.7   427231.8   College/university graduate, three years or more777.0   229722.9   3812.0   416931.0   **Health**                    Quality of life - "very satisfied", "satisfied" or "somewhat satisfied"94087.4   888689.4   27487.8   1167687.8   Self-reported health - "not so good" or "poor"18817.7   153015.5   7424.0   240818.4   Having a long-lasting illness or injury (physical or mental) which impairs daily life functioning\*\*28226.7   232823.8   8528.0   314824.1   Long-lasting impairment because of physical illness (slight, moderate, severe)\*\*17415.8   151015.1   6018.9   231717.3   Long-lasting impairment because of mental health problems (slight, moderate, severe)\*\*373.4   4514.5   113.5   6344.7   Current physical pain which has lasted more than six months37935.4   305731.0   12440.3   470235.9   Sick leave certificate by a doctor in the last 12 months33130.7   272727.5   10934.9   505638.1   Visited a doctor in the last 12 months\*\*\*57064.4   562968.0   19076.6   881581.5   Consultation at a psychiatric outpatient clinic in the last 12 months121.4   1521.9   52.0   2742.6   Have or have had mental health problems which you have sought help for777.2   8809.0   4013.1   198115.1   **Lifestyle**                    BMI1099 27.33.617.2 -- 44.310013 27.53.616.7 -- 48.9317 27.35.018.6 -- 46.113406 26.54.612.1 -- 54.3Daily smoker1009.1   136413.6   4514.2   250518.7   Exercise at least once a week65360.8   731573.6   24277.5   1136285.3   May have an alcohol problem\*\*\*\*11410.4   159315.9   72.2   5774.3   **Work**                    Work part time595.4   8728.7   7022.1   709652.9   Work full time (up to 40 hours a week)14012.7   507050.6   9830.9   461434.4   Work \>40 hours a week90181.9   407840.7   14947.0   171212.8   [^3][^4][^5][^6]

[^1]: *Note*. HADS = Hospital Anxiety and Depression Scale.

[^2]: \*Percentage of the total. Caseness was defined as a score of ≥8 on the HADS-A or HADS-D subscale.

[^3]: \* Percentage of participants who reported the indicated response alternative (s). The total number on individual variables may not add up to the total number of study participants because of missing data

[^4]: \*\* of at least one year duration

[^5]: \*\*\* general practictioner, specialist outside of a hospital, hospital outpatient clinic (except psychiatric)

[^6]: \*\*\*\* CAGE (Cut down Annoyed Guilty Eye-opener) questionnaire score ≥2 (Ewing, JA. Detecting alcoholism. The CAGE questionnaire. JAMA. 1984;252(14):1905--07.)
